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We, CiBA Limited, a body corporate 
organised according to the laws of Switzer- 
lanid, of Basle, Switzerland, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, atid the method 
by which it is to be performed;, to be parti- 
cularly described in and by the following 
statement: — ^ 

This invention is based on the observation 
that 2 :5-diaryiamincH:erephthalic acids can be 
obtained in a simple manner and in good 
yield by heating a 2 : 5-diarylamino-dihydro^ 
ferephthalic acid ester with nitrobenzene and 
an alkali metal hydroxide in a water-soluble 
alcohol, if desired^ filtering the reaction mix- 
ture, and then acidifying it widi ati aqueous 
or alcoholic mineral aod solution of 15 to 
80% strength and washing the precipitated 
2 : 5-diarylamino-terephthalic add with a 
water-soluble alc<^ol. 

The 2 : 5-diarylamino-dihydrotcrephthalic 
add esters to be used as starting materials 
contain as aryl residues, for example, naph- 
thalene residues or preferably benzene 
residues which may contain substituents such, 
for example, as halogen atoms or alkyl, 
alkoxjr, hydioxyl or nitro groups. The afore- 
menuoned diarylamino - dihydroterephthalic 
acid esters can be obtained by condensing 1 
molecular proportion of a sucdnylo^succmic 
add ester with 2 molecular proportions of 
ad aiyl-amine, for example, aniline, para- 
tduidme, 4-chl<»oaniIine, 2:4^chloroaniIine 
or 4-methoxyanilxne. This ccmdensation is 
advantageously performed in an organic sol- 
vent in the presence of a mineral add, mooe 
espedally hydrochloric add, as catalyst and 
a slight excess of the amine, for example 
amounting to 5 to 10%. It is of advantage 
to use as organic solvent the same alcohol 
as is to be used for carrying out the process 
of the invention; in this case the resulting 



dihydro ester can be oxidised and hydrolysed 
without Intermediate isolad<m in die same 
vessel to yield the diarylaminoterephdialic 45 
add. 

The oxidation according to the present in- 
vention is advantageously carried out with 0.5 
to 2 molecular proportions of nitro-benzene 
and 2 to 3 molecular proportions of an alkali 50 
metal hydroxide, for example potassium' 
hydroxide or more especially sodiimx 
hydr<mde, for every molecular proportion of 
dihydro ester. The alkali metal hydroxide is 
advantageously added in the form of a con- 55 
ccntrated aqueous solution or of an alcoholic, 
for example methanolic, solutioiL The oxida- 
tion begms only after the addition of the 
alkali ms$al hydroxide. 

It is of advantage to use as water-soluble 60 
alcohol an aliphatic alcohol containing 1 to 3 
carbon atoms, for example metbanofor iso- 
propanol, or a gjycol or glycol mcmoalkyl 
ether. For every part of dSiydro ester it is 
of advantage to use 1 to 20 parts of alcohol. 65 
The recovery of the alcohol is rendered easier 
by using as alcohol the same alcohid as is 
to be eliminated from the original ester group 
in the course of die hydrolysis. The reaction 
is advantageously performed at the boiling 70 
temperature of the alcohol thus at about 60** 
to 130° C. The 2 : 5-diarylaminoK3ihydro- 
tcrephthalic acid ester is oxidised to the alkali 
metal salt of 2 : 5-diarylaminoterephthalic acid, 
accompanied by hydrolysis of the carbalkoxy 75 
groups. 

Working up according to the present pro- 
cess consists in addifying the agueous- 
alcoholic soluti<m of the alkali metal salt of 
2 : 5-diaryiamino-terephthalic add with an 80 
aqueous or alcoholic solution of 15 to 80% 
strength of a mineral add, advantageously 
after having first filtered the former. Suit-* 
able mineral adds arc sulphuric or phosphoric 
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acid, or more especially hydrochloric add 

' ■ advantageously an aqueous hvdrochloric acid 
solution of 20 to 40% strengm. The amount 
of add to he added is advantageously sach 
5 that the reaction mixture reacts add, to Congo 
red. The 2 : S-diarylaraino-terephthalic add 
is obtained in a coarsely crystalline form which 
is easy to filter. After having been filtered 
o5, the add is washed according to the 

10 present process with a water-soluble alcohol, 
advantageously with the same alc{diol as has 
been used as solvent for the oxidation. It 
is of advantage to condmie the washing until 
the filtrate is (mly of a pale yellow colour. 

15 As a rule this can be achieved with about 
half the amount of alcohol required for the 
c^idation and hydrolysis. To remove any 
water-soluble salts from it the predpitate is 
thesi washed in the conventional manner with 

20 water and advantageously dried in vaeum. 

When commercial raw materials are used, 
the resulting add may still coutain a small 
amount of insoluble impurities which are ad- 
vanrageoudy removed by filtering the diaryl- 

25 amino-terephthalic add in the form of an 
aqueous solution of a dialkali metal salt there- 
of and predpitating the diarylamino-tere- 
phthalic add again by addifjdng the filtrate. 
This operation can be dispensed with when- 

30 the alcoholic alkaline solution of the disdkaH 
metal salt of the diarylamino-terephthalic add 
resulting fr<mi the oxidation and hydroljrsis 
has been filtered prior to the addification. 
By the present process the diarjdandno- 

35 terephthalic adds are obtained in outstaiid- 
ing yields and excellent purity. The quin- 
acridones prepared therefrom are distin- 
guished by the great purity of their tints. 
The following examples illustrate the inven- 

40 non, the parts and percentages being by 
weight unless otherwise stated. 

Sample 1 
A mixture of 12.8 parts of sucdnylo- 
succinic add diethj'l ester, 11.5 parts of para- 

45 toluidine in 150 parts by volmne of absolute 
alcohol containing 5 drops of concentrated 
hydrochloric add is refluxed and stirred for 
about 10 hours, whereupon 2:5-dihydro-di- 
(para-toluidino)-tsrephthalic add diethyl ester 

50 crystallises out rapidly in a substantially 
colourless form from die hot reaction mix- 
ture. The suspension is allowed to cool 
slightly, then mixed with 6.5 parts of nitro- 
benzexle and - 13 parts by volume of sodiumi 

55 hydride solution of 30% strength, refluxed 
for a further 2 hours; within a short time 
a pale, yellowish dear solution is obtained. 
The solution is filtered while still hot tmtil 
it is clear and 20 parts by voltmie of con^ 

60 centrated hydrochloric add are then stirred 
in until the solution displays an acid reaction 
to Ckmgo red. After stirriiig for a short 
time the predpitated blue-violet 2:5-di- 
(para-toluidino)<erephthaIic add is suctioned 



off, washed with about 200 parts by volmne 65 
of hot alcohol and then with water, and 
dried in vacua at 80 to 90° C. Yidd: 
17-82 parts=94.9% of the theoretical. 

When, as has been usual hitherto, the ydlow 
solution of the disodium salt of 2 : S-di-Cpara- 70 
toluidino)-terephthalic add is diluted with 
water in the comrse of the worldng up, and 
tile solution is filtered until it is dear and 
then addified, there is obtained a 2:5-di- 
(para^]]iidino)-terephthalic add whidi still 75 
•contains some impurities that can hardly be 
removed by subsequent washing with alcohol. 

Example 2 
100 parts of sucdnie acid diethyl ester 
are converted into succinylo-sucdnic add 80 
ester by one of the methods described in the 
literatiure, for example by condensation with 
14,5 parts of sodium in absolute alcohol. The 
resulting crude disodium salt of succinylo- 
succinic add diethyl ester is dried, some- 85 
what disinte^ted, treated with 350 parts 
by volume of methanol and 84 parts erf aiuline 
hydrodiloride, and the mixture is heated to 
the boil with stirring under reflux. After 
about one hour 31 parts by volume of idtro- 90 
benzene are added and the mixture is main- 
tained at a gentle boil for about 4 to 6 hours . 
afcer which thne an orange-yedlow suspension 
is obtained. At an intemal temperature of 
55 to 60® C 85 parts by volume of sodium 95 
l^rdroxide solution of 30% strength are slowly 
added dropwise and the mixture is again re- 
fluxed for about 1 to 2 hours. While still hot, 
the resulting yellow, slightly turbid solution 
is addified witii 120 parts by volume of con- 100 
centrated hydrochloric add, cooled to room 
temperature and the dark-violet product is 
suctioned off. After washing three times with 
70 parts by volume of methanol the filter 
residue is dissolved in hot vrater with 50 105 
parts by volume of sodium hydroxide solu- 
tion of 30% strength and freed by filtration 
from traces of impurities. The dear, yellow 
filtrate is then treated at 70* C. witii 70 
parts by volume of concentrated hydrodiloric 110 
add and the resulting violet predpitate is 
stirred for a short time, suction^ off, washed 
free from add and salt with hot water, and 
dried in vacuo 2t 90 to lOO"" C. 80.0 grams 
of violet-red 2 : 5-dianilino-terephthalic add 115 
are obtainedj correspondixig to 80% of the 
theoretical yidd calculated on succinic add 
diethyl ester. 

The yidd and the quality of the final pro- 
duct are substantially identical when instead 120 
of the methanol used above an equal volume 
of ethanol or isopropanol is used. 

EXAMPI3 3 
A mixtiure of 51.2 parts of sucdnylo-suc- 
cinic add diethyl ester, 38 parts by volume 125 
of aniline, 1.3 parts of aniline hydrochloride, 
200 parts by volume of methanol and 21,5 
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parts by volume of nitrobenzene is stirred 
for 4 hours under reflux. The resulting 
orange su^ension is treated at room tem- 
perature witli 55 parts by volume of sodium- 

5 hydroxide solution of 30% and then boiled 
for about 1 hour longer. A small amount 
of a filter assistant is added and the mixture 
is filtered hot until it is dear and the filter 
residue is rinsed with a small amount of 

10 hot methanol. While still hot, the yellow 
filtrate is acidified with 75 parts by volume 
<rf concentrated hydrochloric add> the result- 
ing precipitate is stirred for a short time, 
Euction-filtered and washed by being covered 

15 diree times with methanoL Further workmg 
up is carried out depending on the purpose 
for which the final product is to be used, 
for example by one of the following 
methods: — 

2t> (1) When the filter cake is dried in 
vQouo as it is, it yields pure 2 : 5-dianilino^ 
terephthalic acid containing a small amount 
of sodium chloride. In contrast thereto the 
dianilino-terephthalic acid is obtained in a salt- 

25 free form when the suction filter cake is 
washed vdth water before being dried. 

(2) When the reaction product is dissolved 
in water and about 80 parts by volume of 
sodium hydroxide solution of 30% strengthj 

30 a deep yellow solution of the disodium salt 
of di a ni lin o-terephthalic acid is obtained. 
When the latter solution is acidified, the free 
dianilino-terephthalic add predpitates front 
it, while by salting out vnm about 25 parts 

55 of sodium chl<Mride per 100 parts by volume 
of liquid die golden yellow crystalline di- 
sodium salt is obtained. The latter salt can 
be washed with sodium chloride solution and 
then^ dried, or it can be converted into pure 
dianilino-terephthalic acid by being t^n up 
in water^ and addified. 

The yield of dianilino-tere|rfithalic add of 
100% purity is in each case at least equal 
to 92% of the theoretical calculated on sue- 

45 cinylo^uccinic acid diethyl ester. The yield 
does not depend on the moment when nitro- 
benzene is added to the reaction mixture pro- 
vided that the nitrobenzene is not added con- 
siderably later than the 55 parts by volume 

50 of sodiimi hydroxide solution. On the other 
hand^ the early addition of nitrobenzene to 
a relatively concentrated reaction batch causes 
a noticeable dilution of the reaction mixture. 

EXAAIPLE 4 

55 When a mixture of 51.2 parts of succinylo- 
■ succinic add diethyl ester, 54 parts of para- 
anisidine, 400 parts by volume of absolute 
alcohol, 213 parts by volume of nitrobenzene 
is stirred in the presence of about 10 to 

60 20 drops of concentrated hydrochloric add 
for 6 hours under reflux, a reddish suspension 
of dihydro-2 : 5-di-Cpara-anisidino)-terephthalic 
add diethyl ester is obtained. After cooling, 
55 parts by volume of sodium hydrc^ide s<^u- 



ucn cf 30% strength are added dropwise, 65 
the mixture is refluxed for about one hour 
longer and then> while still hot, addified with 
75 parts by volume <rf concentrated hydro- 
chloric acid. The coarsely crystalline 2:5- 
di-(para-anisidino)-terephthalic acid is sue- 70 
rioned off, washed with alcohol, then dis- 
solved in a mixture of hot water and about 
40 parts by volume of sodium hydroxide solu- 
tion of 30% strengtii and then filtered until 
it is dear. Addition of sodium chloride to 75 
the^ solution predpitates the disodium salt 
which forms orange^ed crystals, while an 
addition of 50 to 60 parts by volume of 
concentrated hydrochloric acid predpitates the 
dark-violet free dicarboxyiic add. TTie yidd 80 
amounts to 94% of the theoreticaL 

By replacing in the above example the 54 
parts of para-anisidine by an equimolecular 
amount of para-tduidine or para-chloraniline 
or OTtfao-chloraniline, there is obtained the 85 
2:S^(para-toluidino)-t)mphthalic acid or 
respectively the 2 : 5-di-(para-chlor^nilino)- 
terephthalic add or the 2:5-di<orthoHd5lor- 
anilino)-terephthalic add in a yield oorres- 
ponding in each case to 90 to 95% of the 90 
theoretical. 

Example 5 
12.8 parts of suocinylo^sucdnic acid diethyl 
ester and 9.77 parts of aniline in 100 parts 
by volume of absolute alcohol in the pr^ 95 
sence^ cf a few drops of concentrated hydro- 
chloric acid are condensed to form the di- 
hydro-dianilino-terephthalic add diethyl ester 
by being refluxed for several hours. TTie 
resulting suspension is allowed to cool slightiy 100 
and then treated with 6.5 parts of nitro- 
benzene and 13.5 parts by volume of concen- 
trated sodium hydroxide solution. On further 
rcfluxing a deep yellow solution of -the di- 
sodium salt of dianilino-terephthalic acid is 105 
very rapidly obtained, 10 parts of kiesel- 
guhr are added, the whole is filtered until 
it is clear, and the ydlow filtrate is rendered 
acid to Congo red at about 70'* C The 
dark-violet suspension is allowed to cool to 110 
room temperature, suction-filtered, washed 
with 50 parts by volume of alcohol and then 
with 200 parts of hot water and dried in 
vaiaw at 90 to 100" C. Yield: 16.4 parts 
(94.2% of die theoretical) of 2:5-dianilina- 115 
terephthalic add. 

Example 6 
^ A mixture of 25.6 parts of succinylo-suc- 
cmic add diethyl ester, 25.8 parts of meta- 
anisidine, 500 parts by volume of absolute iso- 120 
propanol and 10 to 15 drops of concentrated 
hydrodJoric add is condensed to form di- 
hydro-di-Cmeta-anisidinoJ-cercphthalic add 
ester by being stirred under reflux. The re- 
action' mixture is then allowed to cool to 125 
room temperature, whereupon it forms a 
weakly orange cdotircd su^ension which is 
treated with 13 parts of nitrobenzene and 
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27 parts by volume of sodium hydrozide scdu- 
tion of 30% strength; it is then heated to 
80 to 85° on a water batJi and forms akeady 
during this heating a clear, deep yellow solu- 

5 tioii &om which on boiling a small amount 
of the yeUow disodium salt of di-(meta- 
amsidino)-terephtlialic acid soon separates ouL 
'Boiling for about 1 to 2 hours completes 
the reaction, whereupcm the thin yellow sus- 

10 pension is rendered acid to Congo red with 
concentrated hydzochlozic add. The whole is 
cocked to 20*" C> suction-filtered and the 
filter cake is washed with cold isopiopanoL 
The crude product is dissolved in hot water 

15 containing sodium carbonate^ tbe solution is 
filtered, and from the clear yellow filtrate 
the disodium salt of di-(meta'-amsidino)-tere- 
phiiialic add is salted out in the form> of 
yellow crystals with sodium chloride. The 

20 crystals are suctioned oSy washed with 
saturated sodium chloride solution and then 
dissolved in 1000 parts by volume of water 
heated at SO" C. By addification widi 40 
parts by volume of hydrochloric add the 

25 violet di-(meta-anisidino)-terephthalic acid is 
predpitated and then isolated in the conven- 
tional manner. Yidd: 37.8 parts=^.6% of 
the thecredcaL 

30 HZAMFI£ 7 

A mixture 25.6 parts of sucdnylo>-5uc- 
dnic acid diediyl ester, 27.1 parts of meta- 
diloroaidline, 15 drops of concentrated hydro- 
dbloric add and 500 parts by volume <^ 

35 absolute aloohd is converted by stirring for 
several hours under reflux into a jrellow sus- 
pension of dihytiroHii-(meta-chloroanilino)- 
terepbahalic acid diethyl ester. 13 parts of 
nitrobenzene and 27 parts by volume of 

40 sodium hydroxide solution of 30% strength 
are then addsd at 50* C. and the mixture 
is refluxed for another 2 hours. The yellow 
solution is filtered to remove traces of dark 
impurities, rendered acid to Ck>ngo red with 

45 40 parts by volume of concentrated hydro- 
chloric add, stirred for a short time, and 
the red-violet pred|atate is sucti<nied c^ 
washed wi& a small amount ci alcohd and 
thoroug^y with water and dried in vacua 

50 at 80 to 90" C Yield: 38.15 parts=91.4% 
of 'die iheoreticaL 

Example 8 
A mixture of 12.8 parts of succin^o^c- 
55 dnic add diethyl ester, 13 parts of para- 
anisidine, 5 drops of concentrated hydrochloric 
acid' and 150 parts by volume of methanol 
is stirred und^ reflux for about 10 hours. 
The li^it-bdge suspension is allowed to cool 
60 sligjidy, treated with 6.5 parts of nitrobenzene 
. and 13.5 parts by volume dc sodium hydroxide 
solution of 30% strength and again refluxed 
for 2 to 3 hours. The resulting yellow 
liquor is ffltered until it is dear witii the 
65 aid of kiesdguhr, and the yellow filtrate is 



rendered add to Congo red widr 25 parts 
by volume of concentrated hydrochloric add. • 
Tbe whole is stirred for a short time^ and 
the dark-videt 2 : 5-di-(para-anisidino)-tere- 
phtiialic acid is suctioned off, washed with 70 
3 X50 parts by volume <£ methanol and then 
thorou^y with water and finally, dried in 
vtscuG at 90 to 100*^ C Yield: 18.38 parts 
=90% of the theoreticaL 

When the 150 parts by volume ci methanol 75 
are replaced by 150 parts by volume of iso- 
propanrf or 150 parts by volume of ethylene- 
glycd monomethyl etber, the reaction likewise 
being p^ormed uuder reflux, the identical 
final product is obtained in a similaT 3rield 80 

WHAT WE CLAIM IS:— 

1. A process for the manufacture <rf 2:5- 
diarylammo^terephthalic adds, wherein a 2:5- 
diarylamino^-dihydroterephthalic acid ester is 
heated with nitrobenzene and an alkali metal 85 
hydroxide in a water-soluble alcohol, the re- 
action mixture is add^d with an aqueous 

or alcoholic solution of a mineral add of 
15 to 80% strength, aM the predpitated 2:5- 
diaiylamkio-terephthalic acid is wadied with 90 
a water-sduble alcohol. 

2. A . process as claimed in Claim 1, where- 
in, for every mol of diai^amino-dih3rcirotere- 
pbthalic add ester 03 to 2 mols of citro- 
benzene and 2 to 3 mols of alkali metal 95 
hydroxide are used. 

3. A process as claimed in Qaim 1 or 
2, wherem the reaction mixtuze is filtered 
before it is acidified. 

4. A process as claimed in any one of 100 
Qain^ 1 to 3, wherein the water-soluble 
alcohd used in carrying out the reaction 

is an aliphatic alcohol containing 1 to 3 
carb<m atoms. 

5. A process as claimed in any one of 105 
Claims 1 to 4, wherein for every part of 
dihydro ester 1 to 20 parts of water-soluble 
alcohol are used in cariTing out the reaction. 

6. A process as claimed in any one of 
Claims 1 to 5, wherein the watser-solublc 110 
ala>hol used in carrying out the reaction is^ 

the same alcdiol as is eliminated &om' the' 
ester group in the course of the hydrolysis. 

7. A process as daimed in any one of 
Claims 1 to 6, herein ait aqueous hydro- 115 
chloric add solution of 20 to 40% strength 

is us€d as mineral acid solution. 

8. A process as claimed in any <me of 
Cldms 1 to 7, wherein the reaction is carried 

out within a temperature range of 60 to 120 
130** C. 

9. A process as daimed in any one of 
Claims 1 to 8, wherein the 2 : 5-diaiylamino- 
dihydroterephthalic add ester starting material 

is first prepared by condensing 1 molecular 125 
proportion of a succinylo^«uccinic add ester 
with, 2 molecular proportions of an aryl- 
amine in a water-sduble alcohd in the pre- 
sence of a mineral add as catalyst^ axid the 
product so obtained is heated with the nitro- 130 
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benzene and alkali metal hydroxide is the 
same water-soluhle alcohol and in the same 
vessel without intermediate isolation of the 
said ester starting material. 

10. A process for ths manufacture of 2:5- 
diarylamino-terephthalic acids conducted sub- 
stantially as described in any one of the 
examples herein. 



11. 2:5-diarylamino-terephthalic acids 
whenever obtained by die process claimed in 10 
any one <tf Qaims 1 to 10. 

ABEL & IMRAY, 
Chartered Patent Agents, 
Quality House, Qiwlity Court, 
Chancery Lane, London, W.C^. 



